Shortly after the discovery of Borrelia burgdorferi, the etiologic agent of Lyme borreliosis (11, 23) , several isolates from ticks, wildlife, and humans were biochemically and serologically analyzed to determine whether antigenically variable strains of this spirochete exist. Differences in major surface proteins and reactivities with a battery of murine monoclonal antibodies were demonstrated when cultured spirochetes from North America were compared with those from Europe (7, (26) (27) (28) . It is now recognized that there is a complex of closely related strains of B. burgdorferi and that there is diversity in small geographic settings (3, 8, 18) . Isolates of B. burgdorferi cultured from cottontail rabbits (Sylvilagus floridanus) and from ticks that feed on these lagomorphs in the lower Hudson Valley region of New York State were antigenically different from one another and from all previously characterized strains recovered in the northeastern United States (3) .
Rabbits (Oryctolagus cuniculus) have been used in laboratory studies of B. burgdorferi infections (16) and vector competence of tick vectors (10) and to produce antisera and other reagents for research purposes. Moreover, cottontail rabbits may be suitable sentinel animals for epizootiological studies of Lyme borreliosis. Little is known about immune responses to B. burgdorferi in these hosts or about the prevalence of seropositivity in the wild. Accordingly, our objectives were to develop an enzyme-linked immunosorbent assay (ELISA) for antibody detection, assess crossreactivity, determine whether serologic test results vary when antigenically variable strains of B. burgdorferi are used as the antigen, and determine the prevalence of seropositivity among wild-caught cottontail rabbits.
MATERIALS AND METHODS
Collection of serum samples. During August through October of 1985, cottontail rabbits were captured in wooden box traps in the New York Botanical Garden (New York, N.Y.) and at the Mary Flagler Cary Arboretum (Millbrook, N.Y.). Blood samples were taken from the rabbits, and the serum portions were stored at -60°C until antibody analyses could be conducted. ELISA procedures. Methods described earlier (22) for detection of antibodies to B. burgdorferi were applied in the present study. The blocking and washing solutions, diluents, and substrate reagents were unchanged. Polyvalent, horseradish peroxidase-labeled goat anti-rabbit immunoglobulin G antibodies (Tago, Inc., Burlingame, Calif.) were diluted .1:10,000 in phosphate-buffered saline solutions. Test sera were screened at dilutions of 1:160 to 1:640. If positive at 1:640, serum samples were reanalyzed to determine titration endpoints. Net absorbance values (i.e., net optical densities) greater than 0.26, 0.20, and 0.14 were considered positive for the respective serum dilutions of 1:160, 1:320, and -1:640. These critical regions were determined by statistical analyses (22) burgdorferi but reacted positively to T. pallidum. The remaining 18 samples were negative in both tests. In analyses with Leptospira antigens, 42 of 45 serum samples that reacted to B. burgdorferi also were positive at much lower titers (greater-than-fourfold differences) to serovars pomona and canicola. Of the 31 samples without antibodies to B. burgdorferi, 29 were also nonreactive in the ELISA containing Leptospira antigens; the reciprocal titers of the two samples that reacted positively to serovars pomona and canicola were 320 and 640.
Efforts were made to block cross-reacting antibodies in cottontail rabbits. Adsorption of the 42 serum samples that reacted to both B. burgdorferi and T. pallidum and of reference rabbit antisera to Borrelia species and T. pallidum did not significantly change the titration endpoints. Antibody titers after treatment with T. phagedenis sorbent remained within normal test variability for all samples. Results for 12 of these samples are listed in Table 3 . Of the 13 serum samples lacking antibodies to B. burgdorferi and positive in the ELISA for T. pallidum, adsorption resulted in significantly lower titration endpoints for four samples. No changes in titers were noted for the remaining nine sera. Similar tests were conducted to remove antibodies to Leptospira serovars by adding preparations of canicola or pomona to sera. There were no significant changes in titration endpoints postadsorption for the 42 samples that reacted to both B. burgdorferi and Leptospira antigens. Similar treatment of the two samples that contained antibodies to serovars pomona and canicola, however, resulted in a reversion (i.e., positive to negative).
Western blot analyses of eight rabbit serum samples revealed weak bands of antibody reactivity to proteins of B.
burgdorferi with approximate molecular masses of 18, 25 to 27, 34, 36, 41, and 59 kilodaltons. Two or more bands were observed for seven serum samples. There was no reactivity to OSP-A, major surface proteins that are specific to B. (12) (13) (14) (15) 28) . In other studies of cottontail rabbits (25) , antibodies to OSP-A were detected along with the 34-and 41-kilodalton proteins. Reactivity of OSP A proteins in Western blot analyses indicates specificity for B. burgdorferi, but antibodies to this antigen are not always present. In humans with Lyme borreliosis, flagellin (41 kilodaltons) is typically recognized during the initial weeks of infection (13) (14) (15) , and subsequently, there is an expansion of immune response which usually results in antibody production to OSP-B and other proteins. Initial times of B. burgdorferi infection in cottontail rabbits and the degrees of exposure to infected ticks are unknown, and consequently, results of Western blot analyses of rabbits captured at different sites or different times of the year are likely to vary.
Cottontail rabbits appear to be epizootiologically important. They are parasitized by several hard-bodied ticks (including I. dammini and I. dentatus; 3, 24), harbor B. burgdorferi (3) , and produce antibodies to this bacterium. The prevalence of seropositive rabbits (>56%) can be relatively high (17, 25) , even in areas where numbers of human cases of Lyme borreliosis are low. These lagomorphs may serve to infect I. dammini and I. dentatus, the immature forms of which may attach to and feed from birds (1) . Therefore, further studies of cottontail rabbits are warranted. If there is a low prevalence of infection to Treponema spp., these lagomorphs may be included in epizootiological surveys. Dogs and white-footed mice (P. leucopus) are the best sentinel animals for surveillance of Lyme borreliosis.
